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To all whom T may concern:

Beitknownthatl, JOEHN GARDINER HHAINES,
of Omaha, in the county of Douglas, and in
the State of Nebraska, have invented certain
new and useful Improvements in Air-Com-
pressors; and I do hereby declare that the
following is a full, clear, and exact descrip-
tion thereof, reference being had to the ac-
companying drawings, in which—

Figure 1 shows a view of my apparatus in
vertical section; Fig. 2, a detail perspective
view of the air-inlet-contirolling valve I have
invented, with the cup-like device atits lower
end shown as detached; Fig. 3, a vertical sec-
tion through the same; Ifig. 4, a detail verti-
cal section, enlarged, of the valve preferably
used to control the movements of the mov-
able shell or eylinder of my compressor; and

Figs. 5 and 6 are views 1n detail of the two
lateh devices employed to hold the valves

illustrated in the preceding figure against
movement in one direction.

Letters of like name and kind refer to like
parts in the several figures.

The design of my invention is to make cer-
tain improvements in apparatus for compress-
ing or pumping air; and to this end 1t con-
sists in the construction and arrangement of
parts, substantially as and for the purpose
hereinafter specified. |

My invention is designed more particularly
to be used in the manufacture of gas by car-
bureting air; but while thisis the special use

“to which I propose to put it, and for the sake

of full illustration show it in connection with
a carburetor, it is to be understood that I do
not limit myself to such or any special use.

Reference now beilng had to the drawings,
A and B designate, respectively, two tele-
scoping cylindrical shells constructed, pref-
erably, of galvanized iron, the former being
closed at its lower and the latter at its upper
end and the one of lesser diameter.

In the eylinder A is a body « of liquid, pref-
erably water, filling the same nearly to its
top, into which extends the cylinder I3, being

vertically movable therein within such limits

as to have its lower end orportionatall times

immersed in the liquid.

Attached to the top of the cylinder B, at its
center and extending therefrom upward and
downward for substantially equal distances,

F

18 a hollow or tubular piston-rod C, through
which movement may be imparted to the cyl-
inder. To the lower end of said rod is se-
cured a piston of any suitable construction,
which fits and moves within a cylinder D,
fixed to and extending upward from the bot-
tom of the cylinder A to a point above the
level of the water therein. The lower end of
the cylinder D is in communication with a
pipe K, that is beneath the bottom of the cyl-
inder A and in connection with- a source of
supply of water, steam, or other fluid under
pressure, by means of which the piston and
the cylinder B, connected thereto, may be
raised.

The supply of fluid to the e¢ylinder to raise

{ the piston and its discharge therefrom to al-

low its descent are controlled by automati-
cally-operated valves F and G on opposite
sides of the same in the pipe K. Said valves
are located immediately adjacent to the out-
side of the diametrically-opposite walls of the
cylinder A, and from them valve-rods f and
¢, respectively, extend upward to points
above the upper limit of movement of the
cylinder B3, passing through and being guided
each by an extension of a cross-bar H, that is
secured toand supported by two vertical rods
@’ and @', which extend from the bottom of
the cylinder A at points diametrically oppo-
site upward to such bar.
ordinary balanced valve, and, as shown best
in Iig. 4, consists of three disks 7%, /3, and 13,
attached to the valve-rod at fixed distances

apart and movable up and down in a casing

or chamber I/, which they closely fit. Said
casing, which is merely a tube or cylinder
open at both ends, is in communication with
the pipe I, and in the case of the valve If has
an inlet-opening f* below said pipe, while in
the case of the valve G an outlet-opening ¢°
is provided above said pipe K. The disks 3

are so arranged relatively to each other that

at one limit of their vertical movement by
means of two of them communication will be
established between the pipe K, and in the
case of the valve If with the inlet-opening 1%,
and in the case of the valve G with the out-
let-opening ¢°, while at the other limit of

‘their movement they will act to cut off said

pipe from such communication. The sup-
ply-controlling valve If is opened when the

Kach valve is an
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cylinder is at thelower limit of 1ts movement.

and closed when it is at its upperlimit, while
the movements of the discharge-controlling
valve G are just the reverse, and both areet-
fected through the cylinder B. To throw and
keep the valve F open, the rod f has secured
to its top end above the cross-bar H a weight

£ of such gravity as to move the valve when

allowed so todo, while toraise the valve to cut
off the fluid supply the rod f has fixed upon
it near its upper end, but at a point below the
upperlimitof movement reached by the top of
the eylinder B, a button or collar I, adapted to
be struck and moved by an outwardly-project-
ing arm b, secured to the said cylinder-top.
Said arm at its outer end is forked, so asto eni-
bracetherod f,toenablethe button tobe fairly
engaged. When raised the requisite height,
the valve is held thereat by a button or collar
f? fixed on and carried by the rod being lifted
into engagement with a spring lateh or pawl
J, that is secured to the rod a’, adjacent to
the valve-rod 1 at a point at or a trifle short
of the lower limil of movement of the top of
the eylinder B. Satd lateh engages the ab-
rupt under side of the button or collar f* and
has an inelined face adapted to be engaged
by the under side of the forked arm 0 to move

the latch inward to freesaid collar f~ and al-

low the weight £/ to act to open the valve,
such engagement of said arm b and said lateh
taking place when the lower limit of move-
ment of the evlinder is reached.
ments of the discharge-controlling valve G
are effected by mechanism similar to that
just described; but as such movements are
reverse to those o1 the valve I such mechan-
ism is differently arranged. A weight ¢’ is
employed to raise and keep raised the valve
G to open the pipe K and permit the discharge
of fluid, and since it actuates the rod ¢ re-
versely to therod 7, instead of being mounted
or fixed thereon, a cord or rope ¢g*is attached
to the rod above the cross-bar H, to which the
weight is secured and from which it depends
after the cord has been carried over a pulley
or roller g |

To closethe valve, which is effected by low-
ering the rod g,a button or collar ¢g* is secured
fixedly to the latter at a point short of the
lowerlimit of movement of the topof the cyl-

inder B, adapted to be struck and moved by

an arm b thereon, and when <o closed it is held
against being opened by the weight ¢’ by a
button or collar ¢°, engaging a spring latchor
pawl J’, which is situated at the upper limit
of movement of the cylinder-top to enable
at the proper time the release of the but-
ton or collar from the latech by the engage-
ment and movement of the latter by the arm
b on said eylinder- top. The latch engages
the abrupt upper face of the collar ¢° to
hold the rod against upward movement and
has a downwardly-extending portion, which
is adapted to be struck by the arm b on the

cylinder to move the latch outward, so as

to free the collar ¢g® from its engagement.

| The shifting-button f* is so situated on the

rod f that after the valve has been closed by
the engagement with the valve-rods of the
arm on the cylinder there must be a further
movement of theeylinder before the lateh de-
vice of the other valve G is engaged by the
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arm O on the other side of the top of the cyl-

inder and said valve released and opened by
its weight, thus enabling the complete shut-
ting off of fluid before theopening of the dis-
charge-valve. To producethis further move-
ment, the piston-rod C 18 made tubular or hol-
low, with its upper end closed and 1its lower
open, so that the propelling or moving fluid
used to elevate the cylinder B will compress
the airin such rod and keep it compressed, so

| long as the fluid flows into the eylinder D; but

The move- |

¢laimed herein.

when the supply of fluid is cut off by the valve
It, as before described, the compressed air will
expand, and, exerting its force against the
closed upper end of the piston-rod, will raise
the latter and with 1t the cylinder, the dis-
tance required to trip the latch of valve
and permit the latter to open. The cylinder
I3 on the opening of the discharge-valve will
descend by force of gravity and the piston
will expel the fluid from its ¢ylinder D, and
when 1ts descent 1s nearly completed close
the discharge-valve, and afterward by a far-
ther downward movement. trip the latch of
the valve B and enable the weight thereon to
open the same. After closing the discharge-
valve the extra movement necessary to open
the supply-valve is not prevented by the pis-
ton and fluid in its cylinder, because the air
in the hollow rod admits of some compres-
sion on the further descent of the cylinder B.

The parts thus far described are substan-
tially the same in their structure and oper-
ation as thesimilar partsshown in alike appa-
ratus made thesubject of an application filed
by me March 23, 1891, and serially numbered
336,000, except that weights are employed to
move the valve-rods in one direction instead
of springs, and therefore such parts are not
The tubular or hollow pis-
ton-rod C passes through an opening in the

cross- bar , supported on the rods «” and
a’y and thus serves to guide the cylinder B

in its movements, and, if desired, suitable
roliers may be secured to the top of the cyl-
inder to run on said rods for a like purpose.
During the upward movement of the eylinder
B air 1s taken into the space left between the

75

80

il

95

100

105

ITO

I1§

I120

same and the surface of the body of water

therein, which is compressed and discharged
by the descent thereof. To supply air tosaid
space upon the rising of the cylinder, a valve
or valves of peculiar structure are provided,
which allow influx of air on the decrease of
pressure in such space in consequence of such
rising, but do not permit its efflux through
them on the descent of the ecylinder. Two

valves are preferably provided, being at-
tached to and supported from the top of the
cylinder and constructed each as follows:
Passing through an opening in the cylinder-
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top and projecting both above and below the | therein and carrying said -pipe to a height

same is a tube or pipe K, open throughout its

length and inclosing almost the entire portion:

thereof that is below the top, is a shell L,
whose cross-sectional area is greater than that

of the pipe K, so that between them i1s left a
- space.

The lower end of said shell 1s below
the lower end of the pipe K and is open, and
its upper end is drawn inward and attached
to said pipe, which thus supports it. Sur-
rounding its lower open end 1s a cup M, hav-
ing a bottom and sides, but no top, and of
such size and having such arrangement that
a slight space is left between the same and
the shell on all sides and the bottom. Said
cup 1s filled with a liguid, preferably water,

the ineclosing shell L are submerged, and it is
attached to and supported by the latter, as by
straps N. The lower portion of the shell L
all around its open end is provided with &
number of narrow vertical slits or openings
[, and in the top inwardly-drawn portion is a
number of openings [’.

The operation of the valve thus constructed
is as follows: On the raising of the cylinder
B air will pass through the pipe K and out of
1ts lower end into the space between it and the
shell I, and thence upward and into the ¢ylin-
der through the openings /, having in its pas-
sage forced itswaythrough thewatersubmerg-
ing the end of the pipe K. When thecylinder
descends tocompress and force out the air, the
latter will not be able to pass out through the
valve, as the water therein will act as a seal
to prevent it being forced up into the pipe K.
The cup M is always kept full of water, as
upon the descent of the cylinder it is carried
into and submerged by the body thereof in
the eylinder A. It will thus be seen thatthe
water seal is automatically kept perfect. Hn-
trance of water into the shell L to surround
the lower end of the pipe K iseffected through
the numerous slits or openings made in the
walls of the shell and through the space be-
neath the bottom edges of said walls, which
space, owing to the provision of the slits, may
be quite small. Thus, by the peculiar struct-
ure of the shell L, though sufficient means
are provided for filling the cup M with liquid,
discharge or expulsion therefrom during in-
ward passage of air is obviated.

The shell L and cup M, although shown as
square in cross-section, may be circular or any
other shape.

Discharge of air by the fall of the cylinder
B is Lﬂ?eeted through a pipe O, that passes
through an opening in the bottom of the cyl-
inder A npward to a point above the level of
the fluid therein, and sald pipe at its other
end is carried into a carburetor P2, into and
through which air is forced therefrom. The
withdrawal of air from the carburetor on the
rising of the cylinder B is prevented by sub-
merging the end of the pipe O in the carbu-

before connecting it with the air-compressor,

to Whleh the la,tter Wlll be un&ble to lift sa1d

flaid.

VOIT.
When steam 18 used to move the plston in

The carburetor may be of any smtable-
structure and the carbureted air may be dis-
charged therefrom into any dﬁswable reser--
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the cylinder D, the air-discharging pipe O is

inder, so that the heat from the steam in the
latter will not be communicated to the liquid

in the cylinder and so that the air in passing.

out may be heated. This latter is quite im-
portant, as when the gas when made does

placed, as shown around and incloses said ¢yl-
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not have to be carried very far before being

used I am enabled to use for its generation
a heavy or low grade of oil.

The air-inlet- controlhnﬂ' valve 1 have in-
vented operates most perfectly 1s free from
parts likely to become deranged or inopera-

tive,and therefore contributes: most materially

to the successful and enduring operation of
the apparatus with which it may be employed.

Having thus descrlbed my mventlon whatl

claim 18—
1. In an air-compressor, in combination

with a cylinder or tank containing a liquid, a
cylinder orshell movable within the other and

an air-inlet-controlling valve carried - by the
same, having a liquid seal contained in acup

that is adapted to be plunged into the liquid.

contained in the tank, substantially as and
for the purpose set forth.

2. In an air-compressor, in combination
with a eylinder or tank containing a liquid, a

cylinder or shell movable therein and an air-
inlet-controlling valve consisting of a pipe or-

tube open throughout its length, a shell in-
closing the same, and a cup inclosing the end
of the latter, containing a liquid submerging
the end of the shell and a portion of said
pipe or tube, substantially as and for the pur-
pose specified.
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In a valve, in combination,a pipe or tube,

a, bhell surrounding the same, and a cup sur-
rounding an end of said shell adapted to hold
water or other fluid to submerge a portion of
the shell and the tube 1uclosed thereby, sub-
stantially as and for the purpose shown.

4, Inavalve,1in combination,a pipe ortube,

a shell surrounding the same, adapted to per-

| mit passage of air, and a cup surrounding an
end portion of sald shell adapted to hold a
liguid to submerge the portion of the shell

inclosed thereby and a portion of the tube

within the shell, the inclosed portions of the

latter having openings through its sides, sub-
stantially as and for the purpose shown.

5. Inavalve,incombination,a pipeor tube,
a shell surrounding the same, adapted to per-

mit passage of alr, and a cup surrounding an -
‘130
lignid to submerge the portion of the shell

end portion of said shell adapted to hold a
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retor in the oil or other fluid which may be 4 inclosed and a portion of the tube within the -
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shell, the lower end of the latter being pro- | adapted for connection witha source of steani-.
vided with numerous slits, substantially as | supply, substantially as and for the purpose

and for the purpose set forth. desecribed. |
6. In an air-compressor, in combination | In testimony that I claimm the foregoing I

5 with a tank or cylinder for holding a liquid, | have hereunto set my hand this 23d day of g
a cylinder movable within the same, a piston | July, 1891.

connected to said second-named cylinder, a JOHN GARDINER HAINES.
cylinder for said piston arranged within the | Witnesses:
liguid-holding tank,and an air-discharge pipe - - DANA S. LANDER,

10 inclosing the piston-cylinder, the latter being | EDITH CONRAD.
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